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CCMC as a Resource For Space Weather 
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Why Space Weather? 

-Sounded cool & sexy 
-Relevant to students because of technology 
-NASA (still a great draw!) 
-Tons of data 
-Models that help with visualization 
-Great way to teach physics without scaring students 
too much! 
 



 
Main Goal 

Design and implement an integrated research 
and education program in solar, geospace and 
atmospheric physics under the umbrella 
discipline of space weather to engage 
community college students in research. 

 
 
 
 

QCC Space Weather Research and Education Program 



Specific Objectives 

1.  Provide QCC students with research opportunities 
in space weather as early as their first year. 

2.  Develop educational materials in solar and 
atmospheric physics (space weather). 

3.  Increase the number of students, especially 
underrepresented minorities, that transfer to 4-
year STEM programs. 

4.  Incorporate evidenced-based practices that ensure 
project’s success. 

 
 



The City University of New York (CUNY) 

 
CUNY, located in New York City, is USA’s largest 
urban public university.  It provides high-quality, 
accessible education for more than 269,000 degree-
credit students and 247,000 adult, continuing 
and professional education students at 24 
campuses across New York City. 
 
Excelsior Scholarship– Free Tuition at CUNY 



The City University of New York (CUNY) 

 
 
 
 

 
v 11 Senior Colleges 
v 7 Community Colleges  
v The Graduate School and 
University Center  
v Macaulay Honors College  
v CUNY Graduate School of 
Journalism 
v CUNY School of Law at 
Queens College  
v CUNY School of Professional 
Studies  
v CUNY School of Public 
Health 
v CUNY Medical School 



Community Colleges 

“Community colleges…. are an American invention that put 
publicly funded higher education at close-to-home 
facilities, beginning nearly 100 years ago with Joliet Junior 
College…”  
 
v 1,167 public and independent community colleges 
v 1,600 when branch campuses are included.  
 

American Association of Community Colleges  
(AACC, 2018) 

http://www.aacc.nche.edu/ 



Community Colleges 
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People 

•  CUNY/QCC- Physics Department (M. Chantale Damas, Paul Marchese)  
•  CUNY/City College of New York– Electrical Engineering Department 

(Ahmed Mohamed, Roger Dorsinville) 
•  CUNY/York- Physics Department (Kevin Lynch, Jim Popp) 
•  NASA Goddard Space Fight Center 
    CCMC:(Masha Kuznetsova, Yihua Zheng, Chigomezyo Ngwira*,  
    Karin Muglach*, Anna Chulaki, Yaireska M. Collado-Vega, Leila  Mays,  
    & CCMC Staff); non-CCMC (Marilia Samara, Robert Michell) 
•  Prince George’s Community College (Neeharika Thakur) 
•  University of Colorado at Boulder (Delores Knipp) 
 
 

 
 
 
 

Students have access to a diverse group of mentors 

* CUA 
  



Students 

Main criteria: Interest and Motivation 
 
•  Enrollment at a community college* 
•  At QCC- recruited as early as 1st year  
•  Little background in physics- (first semester of 

Calculus-based physics & calculus) 
•  From diverse groups  
•  Underrepresented population (minorities & women) 

*For Summer Program, also have 4-yr college students 



Funding 

Main funding:  
1.   National Science Foundation (NSF) EAGER* (Geosciences 

Directorate; 2015-2017) 
2.   NASA MUREP MC3I Program (2016-2019) 

 
Other sources: 
•  CUNY/Medgar Evers College NSF Research Experience for Undergraduates 

(REU) Program  
•  CUNY/QCC REU Program 
•  NASA New York Space Grant for Community College Partnership program 
•  The City of New York Mayor’s Office--CUNY Research Scholars Program for 

Community College Students 
•  Department of Education MSEIP  

*Early Concept Grants for Exploratory Research 



QCC Space Weather Research Program 

A year-long research experience with two experiential 
learning opportunities : 
1.  During academic year, students are enrolled in a 

modified course-based introductory research 
experience (CURE) (independent study) where 
they learn the basics of space weather (1st semester) and 
gain research skills (2nd semester).  

2.  During the summer, students are placed in research 
internships at partner institutions (independent) 

 
Students who return to QCC from their summer experience 
continue with their research in fall semester. 



Course Resources 

Developed online materials/graphical user interface: 
textbooks, lecture-tutorials, journal articles, videos, etc.) 
Use mainly CCMC tools and materials, Science@NASA, 
NOAA SWPC, space weather.com, 
spaceweatherlive.com, etc.: 
 

v Basic –intro to materials (can be used by non-science 
majors)  

v Intermediate (include data analysis & intro to 
research)  

v Advanced (covers material more in-depth,  students 
choose research projects) 



Course Format 

v Students meet 3 to 6-hours/week as a class 
v Students work in groups (mainly) and 

independently  
v Students meet individually with faculty mentors 
 
 
In addition to receiving credit for doing research, students 
also receive a stipend (~$500-750/semester) 
 



Data 

 
1.  Work with large data sets 
2.  Know where data come from (satellites & groud-

based instruments) 
3.  Where to get data (NASA, NOAA, etc.) 
4.  Use of historical (archival) data & real-time 
5.  Data analysis using mainly MS Excel & Matlab 

 (statistical analysis, etc.) 
 
 









Summer Internship Program  

Students spend 10 weeks at partner institutions and get a 
$5000 stipend (plus housing & transportation). 
 

v  Community Coordinated Modeling Center (NASA Goddard) 
(forecasting*, research & software development) 

v  CUNY 
v   BNL (1) 
 
*forecasters have the opportunity to be paid to continue 
forecasting during the academic year. 

 
 



NASA CCMC Space WREDI Bootcamp 

v All participating students are required to 
attend the space weather bootcamp at CCMC 

v Fully funded 
 
https://ccmc.gsfc.nasa.gov/support/

SWREDI/bootcamp/ 







Sample research Project at CCMC 

Title: Study of geomagnetic field response to solar wind 
forcing. 
 
Description: Interactions between the solar wind and the Earth's 
magnetosphere manifest many important space weather phenomena. For 
example, space weather-driven geomagnetically induced currents (GICs) that 
can disrupt operation of electrically conducting technological systems. The 
threat of adverse impacts on critical technological infrastructure, like power 
grids, oil and gas pipelines, and communication networks, has sparked 
renewed interest in extreme space weather.  In this project, students analyzed 
geomagnetic and solar wind data to study the response of the Earth’s 
magnetic field to changes in dynamic pressure. At the end of the project, 
students prepared and presented a poster at the NASA Intern Poster Session 
and at the 2017 AGU Fall Meeting.   
 

 
 



Sample research Project at CCMC (cont.) 

Method 
Students worked with several data sources: 
!   1.The interplanetary solar wind data was obtained 

from Coordinated Data Analysis Web 
(cdaweb.sci.gsfc.nasa.gov); the satellite ACE was 
used 

!  2. The geomagnetic field data was obtained from 
the Real-Time Magnetic Observatory Network 
[INTERMAGNET] database 
(www.intermagnet.org).  



Sample research Project at CCMC (cont.) 

Published abstract (* = student) 
 
Seunghoon Kim*, Xin Li*, M. Chantale Damas, Chigomyezo 
Ngwira (2017), Study of Geomagnetic Field Response to Solar 
Wind Forcing, Abstract ED11D-0148 presented at 2017 Fall 
Meeting, AGU, New Orleans, LA, 11-15 Dec.  



15 AGU & AMS Presentations 

Summer (2017): 8  Student presentations at AGU (10 students): 
 
!  Ariane Katrina Marchese, Marilia Samara, Robert Michell (2017), Quantifying Temporal and Spatial 

Characteristics of Pulsating Aurora (2017), Abstract SM41A-2669 presented at 2017 Fall Meeting, 
AGU, New Orleans, LA, 11-15 Dec.  

!  Sara Negussie et al., Is the Solar Magnetic Field Getting Weaker? (2017), Abstract ED11D-0151 
presented at 2017 Fall Meeting, AGU, New Orleans, LA, 11-15 Dec.   

!  Mathew Allen Garcia, Karin Muglach, Oscillations In Emerging Active Regions on the Sun (2017), 
Abstract ED11D-0152presented at 2017 Fall Meeting, AGU, New Orleans, LA, 11-15 Dec.  

!  Brianna Frechette, M. Leila Mays, Validation of the Kp Geomagnetic Index Forecast at CCMC (2017), 
Abstract ED11D-0147 presented at 2017 Fall Meeting, AGU, New Orleans, LA, 11-15 Dec.  

!  Saif Sultan, Alden Jules, Paul Marchese, M. Chantale Damas (2017), An Investigation of 
Interplanetary Structures for Solar Cycles 23 and 24 and their Space Weather Consequences. Abstract 
ED11D-0150 presented at 2017 Fall Meeting, AGU, New Orleans, LA, 11-15 Dec.  

!  Yang He*, Karin Muglach (2017), The Magnetic Evolution of Coronal Hole Bright Points, Abstract 
ED11D-0146 presented at 2017 Fall Meeting, AGU, New Orleans, LA, 11-15 Dec.  

!  Seunghoon Kim*, Xin Li*, M. Chantale Damas, Chigomyezo Ngwira (2017), Study of Geomagnetic 
Field Response to Solar Wind Forcing, Abstract ED11D-0148 presented at 2017 Fall Meeting, AGU, 
New Orleans, LA, 11-15 Dec.  

!  David Buitrago and Raul Armendariz (2017), Inverse Flux versus Pressure of Muons from Cosmic 
Rays (2017), Abstract ED11D-0149 presented at 2017 Fall Meeting, AGU, New Orleans, LA, 11-15  



Outcomes 

ü Exposure to scientists; real data 
ü Research skills 
ü Communication skills (oral, written) 

ü  Abstract, scientific paper, ppt presentation (oral), poster 
ü Computer skills (programming-Python, C++, 

Matlab, etc.) 
ü How to critique each other’s work 
ü Attend and present at a scientific meeting 
ü Part of a community—support, help and 

mentor each other 
Do I want to do this? 



Challenges 

•  Start program from scratch 
•  Preparedness of students (math & science skills) ( e.g., 

students have not had E&M or are just taking the first 
semester of calculus-based physics.  

•  Have students for only one year or maybe two. 
•  Time: heavy teaching load (4-5 courses/semester) plus 

research and committee work 
•  Funds to travel and pay students (always writing 

grants!!) 
•  Look for and foster research collaborations 
 
 
 



Challenges 

•  Research projects that are manageable & at 
student’s level, yet challenging  

•  Competition for students' time (courses, 
work, family, clubs, etc.) 

•  Sustainability (Can we continue 
without the money? YES and NO) 

 



Total number of Participants 

Spring 2015- Spring 2018: 39 students participated 
(eight dropped out) 
Non-QCC: 4 
4-Yr: 3 
Males: 30  Females: 9 
 
Summer program (2015-2017): 
•  NASA/CCMC (12 students): 4 forecast; 8 

research 
•  CUNY: 9 research 
•  Brookhaven (BNL): 1  
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I’m going 
to NASA 

CCMC this 
summer! 


